Assessment of the early cellular membrane response to live Escherichia coli bacteremia.
Alterations in skeletal muscle cellular function during septic shock have been previously demonstrated. However, whether these alterations represent a specific response to the septic state or are simply a consequence of low flow is uncertain. The present study was designed to evaluate the cellular membrane response to the early bacteremic state, prior to the onset of hemodynamic compromise. A clinically relevant model of sepsis was achieved in six mongrel dogs by intraarterial infusion of live Escherichia coli organisms and concurrent volume loading with lactated Ringer's solution. Four sham-treated dogs served as controls. Forty-eight hours after induction of sepsis, resting transmembrane potential (Em) was measured in a hindlimb adductor muscle. Contemporaneous muscle biopsy was performed for determination of transmembrane water and electrolyte distribution. The bacteremic state was associated with depolarization of Em to -79.7 +/- 1.2 mV from a basal value of -89.3 +/- 0.2 mV (P less than 0.01), while Em in the sham-treated group remained unchanged over the same time course. In addition, there was a significant increase in the calculated intracellular Na+ and Cl- concentrations in the septic group (P less than 0.02), while intracellular K+ was unchanged. These data are consistent with a selective increase in cell membrane permeability to Na+ and indicate that cellular alterations in skeletal muscle occur early in the septic course, in the absence of hemodynamic compromise. This alteration in membrane permeability appears to be common to cells of disparate organ systems in response to sepsis, and may represent a protean manifestation of cellular injury.